The results are presented of the chemical and histochemical assessment of the hepatic iron stores in two babies stillborn after treatment of iron deficiency in the mother by a total dose infusion of iron dextran. The levels of storage iron in the liver determined by chemical analysis were much higher than in six other stillborn babies whose mothers had not been so treated. This difference was not demonstrable by a histochemical method.
The administration of massive amounts of iron dextran intramuscularly to pregnant rats and rabbits was found by Beliles and Palmer to increase greatly the iron stores in the fetus,! in contrast to the findings of Sprent," This discrepancy may be accounted for by differences in the experimental procedures. There is hardly any information available on what happens in the human fetus after similar treatment of the mother, and it cannot be assumed that the findings in animals are applicable to man. Not only are there differences in placental structure but the administration of a large excess of iron to animals with normal iron stores is not the same as the use of therapeutic doses of iron aimed at restoring depleted stores to normal.
Histochemical observations by Pathak, Wood, and Sorhaindo'' on three stillbirths which occurred after maternal total dose infusion of iron dextran did not reveal any increase in the hepatic storage iron. We have examined two similar cases and also six controls, who were stillborn or died within 24 hours of delivery, whose mothers had not received parenteral iron. The levels of iron found by chemical analysis of the liver indicate that the storage iron in the fetal liver after maternal iron dextran infusion may be increased above the levels found in controls.
Methods

ESTIMATION OF THE WATER-SOLUBLE
NONHAEM IRON (FERRITIN IRON)
After the removal of a small piece of tissue for histochemical examination the remainder of the liver was homogenised and the homogenate blotted dry between layers of filter paper to remove blood. Two weighed aliquots of the homogenate were shaken for 15 minutes with water which had been deionised and then glass distilled. After centrifugation the supernatant fluid was removed and the residue was extracted with water once more. In each case the two extracts were combined and treated with hydrochloric acid, and the iron content of each aliquot was estimated with orthophenanthroline,"
ESTIMATION OF THE WATER-INSOLUBLE NON HAEM IRON (HAEMOSIDERIN IRON)
The residues from the above procedures were boiled separately in hydrochloric acid. After centrifugation the supernatant was removed, the residue was boiled once more with hydrochloric acid, and the iron content ofthe combined extracts was determined in each case as above.
The iron content was related to the dry weight of the homogenate, which was also determined in duplicate by drying two other weighed aliquots to constant weight in an oven at 95°C.
Results
Histochemical examination revealed large amounts of haemosiderin in the liver of every case, including the controls. Although the stainable iron in the livers of controls 2 and 6 ( Table) was clearly less than in the others, when all the sections were examined 'blind' by two histopathologists they could not 238
Sections of formalin-fixed liver were examined histochemically for excessive storage iron by the Prussian blue reaction of Perls.s
The two forms of nonhaem iron which constitute the iron stores, ferritin and haemosiderin, were estimated respectively as the water-soluble and waterinsoluble fractions of the nonhaem iron." be matched correctly with the corresponding chemical analyses; also the section from the liver containing the most haemosiderin (case 1) could not be identified.
Storage iron content of the fetal liver after maternal total dose infusion of iron dextran, and in untreated controls
The ferritin iron and haemosiderin iron were both estimated in duplicate in eight different livers. The difference between duplicates was less than 7 % except for the very low level of water-insohible iron in control 2 in which the difference between duplicates was 12 %.
In the six controls the ferritin iron levels in the liver ranged from 150 to 437 rug/1oo g dry weight with a mean value of 270. The levels in cases 1 and 2 exceeded the latter by 19 standard deviations and 4 standard deviations respectively. Similarly, haemosiderin iron in the controls ranged from 32 to 166 mg/lOO g dry weight with a mean of 108, and again the levels in cases 1 and 2 exceeded the mean value of the controls by 9 and 4 standard deviations respectively.
Discussion
The hepatic storage iron levels in the six controls span a wide range, as was found in earlier studies of fetal and neonatal storage iron levels." 7 However, the levels of both forms of iron in the two babies stillborn to mothers treated with iron dextran are so much higher than in the controls that there is a high probability that these levels are abnormal. Assessment of the hepatic iron stores histochemically appears to be a much less sensitive procedure.
How the extra iron reaches the fetus is a matter for speculation. The physiological mechanism of iron transfer to the fetus is incompletely understood. Most of it occurs during the third trimester, and presumably takes place via specific transferrin receptors in the placenta which have recently been described.f
The placenta itself normally contains iron in storage forms, the amount varying with the stage of gestation.t It has been suggested that the placental ferritin forms a pool of iron which can be drawn upon by the fetus.l? and also that it provides a mechanism for protecting the fetus against the transfer of harmful amounts of iron.'! The increased fetal iron stores induced experimentally by iron dextran in rats and rabbits and by therapeutic doses in our two stillbirths suggest either that there is no such protective mechanism or that it can be overwhelmed or by-passed in some circumstances. The ferritin content ofthe human placenta is increased transiently after a total dose infusion of iron dextran during the last trimester.P This may therefore be a factor leading to increased transfer of iron to the fetus, either because it increases the placental pool of iron on which the fetus draws or because it overwhelms the physiological regulating mechanism. However, the alternative possibility that iron dextran itself crosses the placenta cannot be discounted.
The concentration of nonhaem iron in the liver of case 1 is as high as that reported in adults with haemochromatosis.P The question therefore arises could increased fetal iron stores be harmful? No harmful effect seems to have been reported in more than 20 years of clinical experience of total dose infusion, and it seems probable that the extra storage iron is soon used up during growth, as occurs in newborn rats and rabbits. 1 We thank Dr N J Brown for providing some of the control specimens.
